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A Litter from Mr. Elamfteed concerning the Ec - 
clipfes of Saturns Satellites for the year following. 
1684 -with a Catalogue of them > and informations 
concerning its ufe. 

sir , 

T He ufes of the following Catalogue of all the E- 
clipfes of Jupiters Satellits in the following year 
extending much further then that of a few only vi- 
fible with us, which you were pleafed to think worthy a 
place in the September 'Tranfattions j I find my felf ne- 
ceffitated to give you a larger account both of it, and its 
Original; which I hope will be as kindly entertaind by 
you as that was. 

It has been my cuftome for fome years paft to make 
my felf quarterly a fmall Epbemeris of the Eclipfes of Ju¬ 
piter s Satellits vifible with us, that lo none of them might 
efcape me unobferved when the weather permitted ; 
having by this means obtained a good ftock of obferva- 
tions of them of my own, befides what I had collected 
from the Works of Galileo, Hodierna , Bore Hi, the pa¬ 
pers of Mr. Pooke late profefler of Geometry at Grejham 
Colledge , (happily preferved and kindly imparted to me 
by his once intimate freind, and one of my honoured 
Patrons , the Right Reverend Seth Lord Bifhop o fSarum,) 
and the communications of my honourd freinds and co- 
refpondents Monfieur CaJJini, and Mr .Torvneley. I found 
my felf well furnilhed, as l thought, for the reftitution 
of their motions, which as I have formerly told you I 
atempted laft Summer, and accomplifhed with fuch 
fuccefs j that having feen only 2 of the prasdidted Eclipfes 
of the firft Satellite I find neither of them differ above 2 
Minutes from my calculations. I have alfo obferved one 
of the third, not above 3 Minutes faulty, and another 
of the fecond erring but two; which makes me hope the 

in- 


The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 

Philosophical Transactions (1683-1775). 

www.jstor.org 







[ 40/1 

inequality I fufpe&ed in this laft, will not be found fo 
large as I feared it might be: after I had finilhed the Ta¬ 
bles of their Mean Motions, 1 let my lelf to Calculate o- 
thers for finding the true times of their return to the 
Heliocentrical Conjunction of ip in all places of his Or - 
bite , with fome other which I forefaw would be requifite 
for the eafie Calculation of their Eclipfes : having this 
in readinefs, and being encouraged with the aforefaid 
good fuccefs, of my endeavours, I refolved to Calculate 
all the Eclipfes of the following year 1^84. and to im¬ 
part them tothepublik, if you confented, in the TraCts; 
they being much deftred both at home and abroad,that fo 
not only our freinds here, who have a refpeCt for Novelties 
ofthis fort, but fuch forreigners alfb as are Studious of A- 
Jlronomy and Geography, or thole of our own people who 
Travail into remote Countries, and fhall be accomoda¬ 
ted with inftruments for this purpofe, may have the 
apportunity of foreknowing luch appearances, as, if 
oblerved, will certainly fhew the difference of Meridians 
betwixt them and us. And Imuftconfefs it is fome part of 
my defign, to make our more knowing Seamen afhamed 
of that refuge of Ignorance, their Idle and Impudent 
affertion that the longitude is not to be found, by offering 
them an expedient that will affuredly afford it, if their 
Ignorance, Sloth, Covetoufnefs, or Ill-nature, forbid 
them not to make ufe of what is propofed. 

1 hofe of them that pretend to a greater talent ofSkill 
then others, will acknowledge that it might be attained 
by Obfervations of the Moon ifwe had Tables that would 
anfwer her Motions ex aCtly ; but after 2000 years expe¬ 
rience (for we have fome Obfervations of Eclipfes much 
ancienter) we find the belt Tables extant erring fome- 
times 12 Minutes or more in her apparent place, which 
would caulc a fault of a half an hour, or 7! degrees in 
the longitude deduced by comparing her place in the 
heavens with that given by the Tables : I undervalue not 
this Method, for I have made it my bufineis, and have 
lucceededin it, to get alargeftock of good Lunar 0b- 
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fcrvations in order to the correction of her Theory, and 
as aground work for better 'Tables but the examinati¬ 
on will be a work of a long time, and if w'e Ihould 
happily afterwards attain what we f'eek, yet the 
Calculation will be fo perplexed and tedious, that it will 
be found much more inconvenient and difficult then that 
.1 propole by oblerving the Eclpjcs ot Jupiters Satellite 
which however at prelent I mult prefer. 

For I am perluaded, that the Ecligjcs of the firlt will 
fcarccly be found above 4 Minutes ot time different from 
my Calculation in the Catalogue, nor thole of the third 
above twice as much; Now an errour of 4 Minutes can¬ 
not caule a fault of more then one degree in the Longitude 
collected by comparing an obferved Ingrejs of the firlt 
Satcllit into ihadow or emerlion from it, with the time 
given in the Catalogue and 1 hope it will lea roe ever be 
found to err fo much. But if the fame Eclip/e may be ob¬ 
ferved in twodiftant places at the fame time, or com¬ 
pared with an obfervation of the lame Jatellit made 
within a Week elfewhere, the diiierence of Meridians 
will be had l'omething better then by comparing two ob- 
fervarious of the lame pbajis of a Lunar Eclipje, made 
in diftant places. 

For whereas it is fomewhat difficult by reafon of the 
Penumbra to determine the true time of the application of 
either of the Moons limbs to the ihadow, the Satcllits 
Edipfcs, efpeciaily thole of the Hr ft, are almoft momen- 
tany. 

And whereas there can rarely happen 4 Eclipfes of 
the Moon viflble the fame year, thofeof the Sate!lits hap¬ 
pen fo frequently, that there are more of them vifible 
in one year then we count days in it, tho the Planet ip lie 
hid under the Suns rates every year a whole moneth to¬ 
gether. 

I know our Navigators will object againft this Me¬ 
thod, that it is difficult to practice at Sea, becaufe long 
'Telefcopcs are required which the Motion of the Ship will 
not permit them to manage aboard, that it is hard to 
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ftinguifli one Satellrt from another, and that Tables or o- 
ther contrivances for lliewing their Mutual politions are 
here wanting to which 1 anfwer. 

That if it be not practicable at Sea they cannot deny 
but it is at land; That the true longitude of remote Coajls 
from us are the firlt thing defired for the correction of 
their Charts ,• let them attempt thefe firlt, and I doubt not 
but the fuccefs will encourage them fo much, that they 
will readily find means to put it in practice at Sea. That 
the French have ufed this method luccesfully both in Den¬ 
mark^ and their own Country ■, That a Telefcoge of 14 
foot long at rnoft, or for need one 8 foot, with broad 
eyeglafles, will be fufficient for this purpofe; that the di- 
ficultycanot be known till it be tried, and that ule ren¬ 
ders many things ealie which our firlt thoughts concca- 
ved impracticable. 

That the Sat dins may bediftinguifhcd by their Magni¬ 
tudes ^ the third from d- being the biggeft, the firlt fome- 
thing Iels, the fecond yet lefs than the firlt, and the 
fourth or outermoft the Imallelt. And to their lalt ob¬ 
jection, that if I find this method heeded by them, I Ihall 
take care to publilh ealie Tables for finding their Configu¬ 
rations and Eclipfes in good time. 1 delay it at prefent 
on no other account, then that by further Observations 
[ may get a better knowledge of their Motions, for tho 
VavfcSatcllits were dilcovered 74 years agone, yet have 
we no Obfervations of their Eclipfes, that we may rely on, 
before Hodiernals y and the firlt of his is fcarce 42. years 
old as yet : I hope neverthelefs my prefent ‘Tables 
will not erre fenfibly for half a dozen years further, and 
that in the mean time I may give them a further corre¬ 
ction by the help of fuch Obfervations , as if God Ipare 
me life and health, I intend to make, whereby they may 
be rendred lerviceable for a much longer time, without 
any confiderable faults. 

As for the Catalogue it fclf I give in it firlt the Moneth , 
then the day, and to avoid miitakes I have prefixed the 
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Planetary Character for the day of the week to each; 
then the Hour and Minute of the appearance; counted (af¬ 
ter the Jftronomical manner from Noone, and laftly the 
Number of the Satellit that is Eclipfed with an i after it 
when its ingrefs, an e when its emerfion is the appearance 
obfervable at that time. And that it may be readily 
known which of thefe are vifible in our Horizon I have 
marked them with a*betwixt theNumber and theLetter. 
Thus in the fixth line of the Catalogue you find 
Q 6 1 12-29 ( 4*'i, which iliews that on Sunday the fixth of 
thatMonethat ia h 29' after Noon, the fourth or ut- 
moft Satellit makes its ingrefs, and is Eclipfed in X's Iha- 
dowj and the Numbers under it 1 1 y- ? 914^e[ that the 
fame day if 3 $'after Noone, or that on the 7th day at 
S h 3 ?' in the Morning, it again emerges from the fhadow, 
and becomes vifible betwixt it and the body, and the * ad- 
ed to them both, fhews that both appearances are vifible 
with us. 

If it be required to know whether any one of thofe in- 
vifiblewithus be vifible in any other given place. Con¬ 
vert the difference of Meridians betwixt it and London 
into time. And if the place lie to theEaft of London, 
add it to, if to the Weft, fubftraH it from the time of 
the appearance at London, the Sun or difference accor¬ 
dingly ftiali be the true time of the Eclipfe under that 
Meridian, at which if Tube above the Horizon the Sun be¬ 
neath it, the Eclipfe is there vifible, otherways not. 

Or by the help of the Epkemerid's ot the Planets 
places and a terreftrial Globe, the fpace on it in which 
any of thele Eclipfes will be vifible maybe found thus. 

Firft feek the true places of the Sun and Jupiter with 
his Latitude in the Ephemeredes, whereby you may find 
their declinations and right alceutions either by the 
vulgar Tables or the Globe it felf exadtly enough for this 
Method. 

Bring London on the Globe to the Meridian, and detain¬ 
ing it there note what degree of the /Equator is cut by 
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it From this fubftraft the time of the Eclipfe after 
Noon converted into degrees and minutes, the remain¬ 
der fbews you the Longitude of that Meridian on the 
earth, where it is then Noon when the Satellit is Eclipfed-, 
which, I therefore call the Meridional Longitude of the 
Eclipfe. Bring this Meridional Longitude under the 
Meridian , and elevate the nearer Pole to the Sun as much 
as is his declination, keep the Globe in this pofitiou and 
if % be in Confequence of the Sun, draw a tine on the 
Globe along the Eaftern Horizon, it pafles over all thofa 
places where the Sun is fetting at that time, but if % be 
in Antecedence of the Sun, draw the Paid line on the 
Globe by the Wefterne Edge of the Horizon, it pafles 
over all thofe places where the Sun is then arifing. 

Jupiter being in Confequence of the Sun add the dif¬ 
ference of his and the Suns right afcentions to th t Meri¬ 
dional Longitude aforementioned, bring the degree of 
the /Equator anfwering their famine under the Meri¬ 
dian. Raife the. Pole next Jupiter equal to his declina¬ 
tion, and detaining the Globe in this polition, draw a 
line again by the Eaftern Horizon, the fpace intercepted 
betwixt this and the line of the Suns fettings before de- 
fcribed on the Globe, Comprehends all thofe places on 
the earth from Sun fetting till 'V is let. 

But if ip were in Antecedence of the Sun, Subftra<St the 
difference of his and the Suns right Afcentions from 
the Meridional Longitude, fet the degree of the iEqua¬ 
tor anfwering the remainder under the Meridian , and 
elevate the Pole next Jupiter equal to his declination. 
Keeping the Globe in this polition draw a line by the 
Wejlern Edgof the Horizon, the fpace included betwixt 
this, and the line of the Suns Tilings contains all thofe 
places, on the Earth where this Eclipfe isvifible betwixt 
V riling and Sunrife. 

When any Eclipfe of thefe is oblerved, the difference 
betwixt the noted time and that in the Catalogue, fhall 
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be the difference of Meridians betwixt the place of the 
obfervation and London which lies fo near the Meri¬ 
dian pf the Objervatory that the diltance need not be 
accounted for. And this determination may be relied 
on, it the fir It or third Sate Hit. were obferved; but I 
dare not be fo confident of the fecond and fourth 
lor the reafons formerly given. However Ilhallmake 
it my bufinefs to obferve all fuch Ecliffes of as many 
of them asfhall be vifible with us, that by comparing 
my obfervations with fuch as fhall be made abroad, 
the error, if any, may bedifcovered and Corrected. 

When is in Quartile of the Sun : the diftance of 
the firlt Sattcllit from his next limb when it falls into 
his fliadow, and is Eclipfcd , is one Semidiameter of TP. 
Of the fecond, two or a whole Diameter nearly. Of 
the third, three. Of the fourth, five of his Semidiame¬ 
ters, or lomething better when th>; parallax of tha 
Orbeis greateff. But thefe quantities diminiih gradu¬ 
ally as he approaches the or o° of the Sun fornc- 
what nearly but not exactly in the proportion of Sines. 

As the Sun removes from the o of Tp the Inyrcfjcs 
of the Satellits into his fhadow become obfervable. 
When he is about thirty tlegreecs from ir, the Emerfions 
of the fourth, and at fixty degrees of the third begin 
to be feen betwixt the fliadow and body continuing fo 
till the Sun be arrived within fixty degrees of the cP of 
'tp, when the Emerfions of the third fall behind his body, 
but the Emerfions of the fourth continue vifible till lie 
be lefs then'thirty degrees diffant from the o' at which 
time they alfo are hid behind him, all the appearances 
being made really to the right hand or in antecedence 
of r ip, tho with inverting Telefcopes , they appear to the 
contrary, the left. 

After the oppofition of the © and L we begin to fee 
the Emerfions of all the Satellits from the lhadow, now 
on the left hand or in confequince of ip , but through 
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invertinggiaffeson the right, when the Q ib iteur thirty- 
degrees from the oppcfkon of the Ingfeffesof the fourth', 
when fixty degrees from it of the third, begin to be 
obfervable betwixt the body and fhadow, continuing Jo 
till the Sun arrive at the fame or rather within lomethmg 
a wider diftancc from the rf of IS Therefore all the 
Eclijjfes from the beginning of the year till the S' of the 
Sun and Jupiter on the twenty fixth of February arc 
made in antecedence of 1- but appear through the 
inverting Telefcope on the left hand of him, after¬ 
wards till the o in Auypijl they are made in Confe queue e 
but through the fame glades appear on the right. But 
when he Emerges again from the Sun in September 
they arc made, and appear as in the. beginning of tin* 
year. 

After which time the Latitude of the fourth Satcliit 
becomes fo great that it efcapes the fhadow and body 
both of and buffers no more Echpfes by either of them 
according to ray Tables this year; it will be therefore 
worth the while for thofe who are accommodated 
with good glaffes to look for the following Conjunctions 
of the fourth Satellit with the Axis of the fhadow, of 
which that on November the nineteenth is vifsblc with 
us. For if its Latitude be any thing lefs than I e.fteem~ 
ed, it may be Eclipfed. 


The Conjunctions of the 4th ( Odtob. 9 . 17—or—5-3 
Satellit with the Axis of the f Nov. <i 3--01--4 7 
fhadow when it differs no E- > ? 19 — 19*37 

chpfes 1684. are f. Decem. % 6—s 3— 



Next year I intend ( God willing) to g ve yon the 
like Catalogue with corrections if I find them requifite, 
fomething earlier that lo our freinds abroad may have 
timely notice and be incited to mind and obferve thefe 
appearances. 

J • F- 


The Obfervatory at Greenwich, 
Dec. cC 18. 16*3, 
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vf Catalogue of the Vifible Ecliples 0/ t», Satellits, Jheming 
the apparent times of their Ingreffes into ipJhadorv andYL- 
mernons, from it under the Meridian of the Obfervatory 
in the year 1684 . Calculated from new 'Tables of their M.Q- 
tions. by John Flamtteed M. S. S. _ 
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